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Martini Lifter cS< R. Lond # 

De Fontibus Medicatis Anglic 

Exercitationova & prior. Eboraei. i6di t inB*> 


I He moft rational way (in the Opinion of thi; curious 
and judicious Author) certainly to know what the 
■ Content , to be found in the feveral Waters in Eng- 
landflxt* is to Cryftallize them. 

This Criftallization is to be done with great care and 
Accuratenefs, not at once in a Lump, as it feems moft 
have been fatisfied with; But after many Experiments,Ab¬ 
lutions, .Diffolutions and Shootings till you, have the 
whole Mafs of Salt fairly and fingly criftallized. 

Then to compare thefe Cry ftals,with the Cryftals of all 
the known foffile Saltsj to which end thefe known Salts al- 
fo are tobeexa&ly defcribed from their taireft Cryftals.* 
All which he hath carefully done, defcribed, and figured. 

But if it lhali be asked why fo many figures of the Salt 
of Nitrum Calcarium, and but one of the reft,tisanfwerd, 
not that he judges thefe different fpecies , but only he 
gives mcft of the Varieties, in which it is wont to ftioot; 
not but that all the reft of the kinds of the figured Salts 
give as great a variety of Cryftals, but he thought them 
well enough known, that he might fpare himfelf the trou¬ 
ble and that it would be fufficient to give the Coinplea tell. 

Now amongft the Saline Contents ol all the Medicinal 
Waters which he hath either tryed or read of, he finds 
only two 5 The Cryftals of a certain niter of an un¬ 

common figure and of common Salt \ and thefe two on¬ 
ly > not queftioning, but that there may be Waters in 
England which natnrally hold others, but he hath not 
been fo happy as to meet with them ; no not in thofe ve- 
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ry waters, in which fome of our own writers fo boldly 
affertthem to be contained. 

As for the Earthy Contents, he finds them aifo to be 
two only, vi\. Brown Ocre (which is a term of Painters 
to diftinguiih it from Yellow Ocre ) this being a fort of 
Iron Ore, and Lime-ftone. Now to demonftrate this as 
to matter of fa<ft : that thefe Earths werefuch and no o- 
ther, he hath at large defcribed all the feveral forts of Iron 
Ore, which he hath met within England , and the true 
way to know them by the Loadftone* And in this Hifto- 
ry he hath Jfhewn that the Pyrites is but one in England., 
and that meer Iron Ore ? under what name or figure or 
difguife foever it comes before us; In like manner he 
hath given the true Notion and Character of Lime-ftone, 
which alfo he might have at large defcribed according to 
the ftveral fpecies he hath by him, which poffibly he 
may do when more at leafiire. 

Now how thefe Earthy Contents and Salts come to be 
mix* t in the Water, and what relation they have one to the 
other, you fhall thus underftand. 

All Iron Ore, but moreefpecially the Pyrites (which 
is every where and in all places of England plentifully to 
be found, at \taftfparjim and in lumps or Glebe, and fome 
places in Beds) Aifo all Limeftone (which is the great bo- 
die of moftofthe Mountains and Rocks in England) if 
moiftned and wet , astheymuft be where they are cleft, 
and give way to the foak and fubterraneous current of 
Springs } both thefe he fays, moiftned, naturally fihoot 
there Salts. 

Now the Salt of the Pyrites orlron Ore is Green Vitriol, 
and the Salt of Lime-ftone is the Nitre by him defcribed. 

That thefe Salts are fhot not inftantly, and as in their 
Cryftalli/.ation, or by Coagulation,or Corrofion »• butby 
a leafurely and natural growth or Germination analogous 
to that of Plants or Animals. 

That therefore the life of thefe growing Salts is in like 
manner halituous and naturally Warme 3 and may if copi¬ 
ous 
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Ous and ftreightned in their Exit become hot,tho not adlu* 
ally inflamed ; whence the Tbermte or Hot Baths. 

That jta (hooting of th^fe Salts under Water muft ne- 
he^ttfelwafhiQoff before their foil 
growth* and ti\at thereforeno'tpature Vitrio^hzs yet'been 
found in any Englijh Spring,that he knows of. 

That from the (hooting of thefe Salts arifes a Vapour 
of the whole bodie of the Stone, in like manner as Wood 
or Plants' are known to (learn out their whole and intire 
Rofm into the Air. 

That therefore . thefe Vapoui s only Petrifie s becaufe 
they eafily penetrate as Spirits ; and alfo at t he fame time 
lodge them felves where they penetrate, asintire Subftan- 
ees. 

In handling of thefe matters , there are fome other 
particulars, which are new, and for which you are refer- 
ed to the Book it lelf: As the notion of the Pyrites; The 
Cryftals of fyc/^Niter exactly deferibed and figuredjthat 
all Lead Or* is naturally Silver ores Way of diftilling the 
Sea Water into a potable & frefti liquor by Sea Plants dec. 
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Joh.A lphonsi Bo re l l i S\(eaf>ol, 

Math . Profef. opus PoflhuMHM : Tars prim a , 
Rottia? 1680. pars altera ibidem. 1681. 

T He former account o f this work being general and 
modeft, moft of it what the Author himfelf gives in 
his Preface to the Book not then publifhed, and a 
promife having been made of a more particularRelation of 
the Contents of it, as it well deferves s to cancel that Ob¬ 
ligation (tho not made by this Publifher ) the former ac¬ 
count is here enlarged, as follows. 

Firjl , He gives an exad Defcription of the Mufcles* 
which within its tendinous or Nervous membrane,conta:nes 
fevcral fmall bundles of Fibers, which conftitute an Hex¬ 
agonal^ Square , or Triangular Prifm. The Fibers themfel ves 
in each Prifm being Parallcl , and varioufly connected to 
each othe r, The Microfcropical appearance of a fingle Fi» 
bre reprefenting a Cylinder } not hollow like a Peed , but 
full of a fpongy pith like Elder. 

He gives an account of the feveral Species of Mufcles y 
from thepofition of their Fibers, and aflerts their proper 
adionto beContra&ion, adding a modeft but folid cen- 
fure of Stem's ftrudure ofa Mufcle. and. manner of itso* 
peration. 

He confutes the common opinion , That Nature with 
a very fmall force lifts up the greateft weights; the con¬ 
trary beingdemonftrated, That thtpower does a 100, or 
1000 times exceed the weight of the limbs that are lifted 
up by it: andthisis the cheif Subject of His firft part. 

To prove which He premifes this Proportion; That 
theflexive motion of ajoint is Spherical or Circular, or 
made on a Conical fuperficies, about an imaginary center. 
Andlayes down this general Rule to diftinguilh them by, 
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vify Whcnfoever the motion of a bone may be'made about 
orie.fixt pqipt, that motion Wilt be Sptetical 5 but when 
the motion muft be about two Polej , or an Axis> that is Be- 
Ceflarily on a plain Citculer Superficies,or a Conical one. 

Tofliew the ftrengthand Momentum of a Mufcle, He 
premifes fome propofitions about the VeUes, which he ap¬ 
plies to rnoft of the ch ief Mu fcles of the body. 

He gives us likewifean account of the wonderful ftruc* 
ture of the tack-bone, to the Cartilages of which he attri¬ 
butes a greater force than to all the Mufcles that contract 
it, as is evident from this propofition* That ifa Porter 
carry on his back a weight of 120 pound, the power Na¬ 
ture txe reifies by the Cartilages of the Fertebrce, and the 
Mufculi extenforcs of the back is equal to the force of 
2 55 85 pound; that of the Mufcles alone he computes to 
be 6.( 04* pound,ar.d obferves that the R.etem>ion of a joint 
ftretched out is not from the Tonical a.£lion of Antagonift 
Mufcles. 

Hence he goes on to deliver the various poftures of an 
Animal , which he does by affigning his Center of Gra¬ 
vity in all his poffible pofitions. As in a Man ftretched 
out at length, the Center is between the Nates and Pubis. 
That a man cannot well ftand one one Heel, or the tip of 
a Toe,becaufe in thefe cafes the Line of direction falls with¬ 
out his Bajis, &c. 

That tho Birds have two feet, yet they neither wolk nor 
ftand the fame way as a Man 5 which depends on the dif¬ 
ferent ftrutfture of their joynts For Firft they differ in the 
number of the Bones. 2. In the Form.g.In the diftribution 
and make of their Mufcles. 4. In the Joynts themfelves. 

He demonftrates the manner how a Bird when fleeping 
fits firm on a twig, tho the Mufcles are then unaftive; 
namely by a ftrong conftri&ion of its Claws, and confe- 
quently a firm comprehenfion of that Twig, neeeffarily 
and Mechanically refultingfrom the gravity of the Bird, 
and the Ihortnefs of the Tendons of thofe Mufcles that 
contra& the Claws. 
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That Quadrupeds cannot ftand in their natural prone 
pofition on one or two feet, becaufe the Center of Gravi¬ 
ty,and its line of propenfion cannot fall in either s pr be¬ 
tween both. 

The reafon why in afeending or descending Stairs in the 
dark, when wee,xpe& one more then there is, the exten¬ 
ded Foot is dallied with violence againft the Pavement, vi%. 
in the firft cafe Jthe Center of Gravity and Line of Propen¬ 
fion, are earryed forward beyond the foot that’s fixt, fo 
that the fufpended foot* not meeting with the, fupport ex- 
p.< 5 ted, a motion downward is neceflarily caufed by the 
gravity of the body, according to that line, which is not 
aftep, ( .butafa]l. In the fecond cafe,the Mufcles of one leg 
are contracted, andlengthned in the other, but both thele 
motions being checked by the uhlookt-for refiftance of 
the Pavement, the like fenfation is caufed with what we 
feel when we ftamp on the ground. 

He fhews the Art of Seating upon Ice > as alfo how 
progrelfion in Quadrupeds is performed , and likewife 
Leaping , in which • the vis motiva is to the weight of the 
body as 2900 is to 1 • 

That in Leaping according to a line inclined to the Ho- 
ri^oti^ at oblique angles, the line deferibedby the cen¬ 
ter ofgravity fhall be a Curve parabola, as being compoun¬ 
ded or the (height uniform motion forward, and the acce- 
lerateddefcent of the Heavy body. 

Next he gives an exaft account of flying, the miin 
ftrefs of which is in the largenefs of the mufcles that move 
the wings, the Polentia of which exceeds the weight of 
the bird loco.o times j with many more curious parti¬ 
culars about their feyeral way es of flying. 

Hence, he concludes the impoflibility of the Artificial 
flying in Men, for neither can their pe£tOral muftl'es be en¬ 
larged, nor the weight of their bodysbedimiiHfhedj'tiio 
attempted by an exceeding thin and large ,exhaufted recei¬ 
ver of Metall^ for it mull contain a fpaceeqoailto its own 
weight and that of a man faftned to it, yvhich would a- 
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mpijrit to at leaft'j z ooo C ubick feet/ befidt s many other 
abfurditys. 

He defences the aftion offwimming, and bow ftfhes 
cbabgetheir fpecified gravity oft occafioa, by the qotnr 
prdhon and dilatation of £he Air contained in their 
Bladders , performed by toe many and ft rang mufeksB* 
bout their bellies. 

He afligns the reafon why man does not Swim by In* 
a9 well.as other Animals to be chiefly on the ac¬ 
count of the gravity of the head I-o- much^exceeding the 
proportion of that of the reft of the body. 

The Several ways to live and move under Water were 
defcribed before as the BcH % theleathem Cylinder &c. but 
that which he feems moft to infoi on, isofaBrafsor 
Coper Veji'ca about two foot diameter to contain the Di? 
vers head, this to be faftned to a Goats skin habit fitted 
exactly to the fhape of the body. He Cpntriyes a Circulati¬ 
on for the Ajr by pipes within th: and beftows 
on him an Air-pump by hi slide * by which he may make 
himfelf heavier or lighter, minvitation of the engines 
Nature has given to H(li for tjutufo, By this means he 
avoids the objections the others are liable to, partfcu* 
Parly that ofrhe Air, the moiffore by which it is closed 
With in expiration, and by it made unfit for the fame ufe 
again , being here taken from it by its Circulation through 
the pipes, to the fides of which it adheres, and. leaves the 
air as untainted as before* 

He Concludes the book with a description of the diving 
Ship, The motion of which he conceives would be much 
facilitated by one tingle oar in the Poop, which fhouldbs 
flexible, 3 c made w th a fpring, f rpm the vibration of which 
the (hip fhould be impelled as Fifties are by their Tails. 

In the fecond part he compleats the Do&rine.Cowell 
be»lrn in the firft, and layes down, the Mechanical Mode 
and immediate caufeby which the contraction of the muf- 
de$ i$ performed, 

in the Firft place he Ihews why a Mufde cannot be moved 
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any of flie different ways of motion in other ihiags. That 
it is not contracted by the Ample trafrion of its Fibres, 
as Weights are drawn up by Ropes , becaufe the length 
of tbe nhufcle would no more be fhortned than the length 
ofthe rope is, the contrary Of which is evident to fente- 
WdtfeCr arerhe Fibres bent like a bow,nor do they aCl; by 
the removeing any impediment by comawd of the Animal 
faculty, becaufe fuch force being internal, there would be 
required almofl as much paitis to Refi 9 as thereis to Motion 
"They a re not like wife hard ned by the bare Reft of their 
parts, nor contracted by drying, as we fee Hair 3 Skihs*I*ea- 
thef &c are by the Air. Neither are they wrinkled into 
folds as Reptiles are in their prOgrefTion;the corrugation of 
which Hedemonfthites ro be'n6tthecaufe,buttheEffeCf 
of t-I>e contraction of their internal niufcles. 

After all he concludes that the mufcles are contracted 
from the inflation of their Fibres by adventitious bodyes* 
as it were by wedges. And having'refufed an Incorpo¬ 
real natural faculty fbr the immediate mover, as alfo any 
aefteal Subftance, and re/c-Cled the bloud filing the porei 
of the mufcles, together with the manner by which 
rfioiftened Ropes are contracted > He concludes That the 
Ebullition, caufed in the Muffles by the concurrence 
of the bloud and Succus Nervous p is the, immediate caufe 
of their iniuraefcence.and contraction , which he confirms 
andiltuftiates' by arguments'and Experiments. 

He proceeds to give an account of the internal motions 
ofthe fluids of the body, aS qfttre Circulation of the bloud* 
and how it is continued, though it feemsto be interup- 
ted and broken in the Heart. 

Hedemonftrates the manner how it U moved forward 
in the Veins } efpecial !y by the help of the Valves , which 
he obferves to be not Angle membranes,.butfmall hQ.Uq.w 
bladders , whofe convex ends refpeCi the capillary extre- 
niitysof the veins,and their Orifices open towards the heart- 
He relates likew ife the mufculous ftruCture of the Heart* 
and how it differs from other mufcles by the wonderful 
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texture of its fibres , whofe Vnfmiuical columns are not Se¬ 
parated from the membranes and tendinous fibres > neither 
is their d ifpofition direct and parallel, bu r curve and fpircd 5 
and that too in a way far different from Vefalius his wick¬ 
er,bask its. 

And atlaft concludes that the moving facultie of the 
Heart doth exceed the refiftance of the whole bloud in the 
Arteries, and of the ligaments that hinder their dilatation, 
which is greater than the force of a weight of *80000. 

He afcribes Ruefpiration wholly to the mu fc!es that en» 
large the ‘Thorax, fvi^ The Intercoflalls and the Diapbraz- 
me; together with the we'ght and elafticity of the Air. Tne 
manner, by drawing up the circumference of the Ribs to¬ 
wards the Throats by directions that make accute Angles 
with the Planes of the Ribs. 

Remarkable is the ftru&ure of the 7 borax in the 7 or tod % 
which hath no divided ribs, but one continued bony arch, 
and no Diaphragme; aud in Read of Lungs, two long blad¬ 
ders containing alfo the bloud veffels. Thefe baggs are 
not alternately filled and emptied, but conftantly remain 
full of Air 5 which is not renewed in them but partially , 
by the external muffles that fticktothe Skin which when 
unadive make an hollow Sinus, but con traded a Plain, 

The ufe he afligns to refpiration > befides the diffol- 
ving of the grumous concretions of the bloud by dividing 
it into minute Particles, is the mixing the Air with the 
bloud , which neither increafes the fluidity of it, nor 
caufes any effervefcence in the Heart by its Elajticity ci 
Nitrous nature, but fuppofing the panicles of the Air to be 
fpiral flexible machines, theymoft be comprefled by the 
weight of the Ambient vifcera and veffels. But the fluid 
and folid parts of Animals being moved a Thoufand diffe¬ 
rent wayes, thefe fprings conceive a motion like that of a 
Pendulum , which gives a tremulous motion to the bloud, 
and continues it till the death of the animal > that being 
its vital Motion. 

The Nutrition of Plants he explains by imagining 
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an engine fo contrived by various tubes terminating in 
due places of a table, that any figure may be delineated 
by the bare injection of Liquors, withont any other art. 

Uv his ufe of the Liver he afierts the circulation of the 
bile in the Abdomen, and explains the manner of its as 
alfo the motion of the Succtts Nerveus and the Semens 
which is not fo properly a Circulation, as a Flux and In¬ 
flux of it. becaufe he afligns the fame veflelsfor the af- 
cent and defcent between th tTeftes and the Brain. 

He confutes the Vulgar errors about the Torpedo and 
Porcupines , and gives his own experience that the fir ft 
a£ts only by a Tremulous motion ftronglyimpreffed oii 
the hand that toucheth it , efpecially in that part ofthe 
Thorax toward the back-bone where there is a concourie 
of abundance of Nerves and Mufcles. And adds this 
circumftance, that when with his finger extended He ob¬ 
liquely toucht the Tim ax cf the Filh, he fuffered nothing; 
but if with his finger bended he received perpendicularly 
the vibrations of it, then he was affetfted. 

That the Porcupine does not (hoot out its Spicula , but 
by keeping them eieft doth fluke and brandtfh them by 
the help of its Mufcular outward Skin» and th efemi-lundr 
Mufcles with which the inner Skin is accompanied , 
which ere& and fluke the roots of thofe Spicula. 

Laftly he treats ofthe Caufes and Cures of Feavours 
and their differing Paroxyfms , which being wholly 
cal we leave to the Knowledge and Experience of thePhy- 
fitian. 
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